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Formicidae, Ants

B. Fisher

Madagascar’s vertebrate fauna is often described as a
friendlier assemblage than that found in mainland Africa—
there are no venomous snakes or large predatory mammals.
The ant fauna is no exception. Although no one can expe-
rience Madagascar without encountering ants, the island
lacks two of the most aggressive groups found in Africa and
Asia, army ants (Aenictus, Dorylus) and weaver ants (Oe-
cophylla). Despite these remarkable taxonomic gaps, the
ant fauna of Madagascar is both highly diverse and unique.
Ants are one of the most ecologically and numerically
dominant families of organisms in almost every terrestrial
habitat throughout the world. This dominance is even more
remarkable because ants include only about 1% of all de-
scribed insect species. Over the past decade of research in
Madagascar, collections and field observations have greatly
increased our understanding of the island’s ant fauna.

Ants in Madagascar

Worldwide there are 16 subfamilies, 282 genera, and more
than 10,000 described species. On the island of Mada-
gascar, 6 subfamilies, 46 genera, and an estimated 1000
species have been recorded to date (tables 8.52 and 8.53).
Five additional genera are known from La Réunion, Mau-
titius, and Seychelles thatr have not been recorded from
Madagascar.

Endemic Genera

The 46 genera include 4 endemic to Madagascar (table
8.52). These genera deserve special attention because of
eir potential importance for understanding ant evolution
s a whole and the biogeography and origin of this group
on Madagascar. The island is renowned for its relict taxa,
and these genera are prime candidates for such a title.
Adetomyrma, Eutetramorium, and unnamed genus #1 are
oadly distributed in the natural habitats of Madagascar,
whereas the monotypic genus Pilotrochus (fig. 8.40) is
known only from three midclevation localities in the east
[Parc National d’Andohahela, Réserve Spéciale (RS) du Pic
dlvohibe, and south of the RS d’Analamazaotra) and has
lever been seen live in the field. Pilotrochus is named after

the large “wheel” organ on the side of the thorax. Nothing
is known about the function of this gland or the life history
of this ant. A recent phylogenetic study by Bolton (1999)
suggests that Pilotrochus belongs to the sister group of the
dacetonine tribe, which contains more than 800 species
worldwide and almost 100 species in Madagascar.

One of the most perplexing finds in Madagascar was the
1993 discovery of the endemic genus Adetomyrma. Ward
(1994) showed that this genus belonged to a group that has
retained many primitive characters (the tribe Amblyo-
ponini) and that it also created a seemingly insoluble prob-
lem in th: reconstruction of the internal phylogeny of the
ants. Adetomyrma lacks two derived abdominal characters
(tergosternal fusion of abdominal segments 3 and 4)—pre-
viously thought to be unique and irreversible— of the sub-
family Ponerinae, in which it is placed. It does possess all
the other apomorphies of the Ponerinae tribe Amblyopo-
nini. Of the three species known from the island, the largest
species is found in abundance in the Andranomay Forest,
near Anjozorobe. Field observations show that colonies can
be greater than 5000 workers, contain multiple perma-
nently wingless queens, and produce winged males. The
close proximity of this site to Antananarivo and its abun-
dance make it a perfect candidate for life history studies.
Like many forest sites in Madagascar, Andranomay has no
official protection and is rapidly disappearing.

Figure 8.40. Pilotrochus besmerus collected in the Parc National d'Andohahela in
1992. Note large "wheel” gland on side of thorax.
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Table 8.52. Ant genera recorded in the Malagasy region

Cerapachyinae Plagiolepis
Cerapachys Myrmicinae
Simopone Aphaenogaster

Dalichodernae Cardiocondyla
Ochetellus ' [Mauritius] Cataulacus
Tapinoma Crematogaster
Technomyrmex Eutetramorium

Formicinae Ireneopone [Mauritius]
Acropyga [Mauritius] Leptothorax
Anoplolepis Melissotarsus
Brachymyrmex ' Meranoplus
Camponotus Metapone
Lepisiota Monomorium
Paratrechina Oligomyrmex

FPheidole

Pilotrochus

Pristomyrmex [Mauritius]

Pyramica

Solenopsis

Strumigenys

Terataner

Tetramorium

Unnamed genus 1

Vollenhowvia [Seychelles]
Ponerinae

Adetomyrma

Amblyopone

Anochetus

Discothyrea
Hypoponera
Leptogenys
Mystrium
Odontomachus
Probolomyrmex
Pachycondyla
Platythyrea
Ponera'
Prionopelta
Proceratium
Pseudomyrmecinae

Tetraponera

NOTES: Endemic genera are in bold. Genera unique to Mauritius, Seychelles, or La Réunion are indicated by the location in brackets following the name.

"Known only from probable introduced species.

Table 8.53. Check list of the 418 valid species and subspecies names for ant taxa in Madagascar

Cerapachyinae
Cerapachys imerinensis (Forel), 1891
C. kraepelini Forel, 1895b
C. lividus Brown, 1975
C. mayri Forel, 1892¢
Simopone emeryi Forel, 1892¢
S. grandidieri Forel, 1891
S. satagia Bolton, 1995
Dolichoderinae
Tapinoma melanocephalum (Fabricius), 17931
T. subtile Santschi, 1911a
Technomyrmex aberrans Santschi, 1911a
T. albipes (Smith, F.), 1861
T. fareli Emery, 1893
T. madecassus Forel, 1897
T. mayri Forel, 1891
T. mayri difficilis Forel, 1892¢
T. mayri nitidulans Santschi, 1930
Formicinae
Brachymyrmex cordemoyi Forel, 1895a°
Camponotus (Mayria) cambouei Forel, 1891
C. (M) christi Forel, 1886b
C. (M.} christi ambustus Forel, 1892¢
C. {M.) christi ferrugineus Emery, 1899
C. (M) christi foersteri Forel, 1886b
C. (M) christi macufiventris Emery, 1895a
C. (M.) dromedarius Forel, 1891
C. (M.} dromedarius pulcher Forel, 1892¢
C. (M.) gibber Forel, 1891

C. (M.} kelleri Forel, 1886b

C. (M) kelleri invalidus Forel, 1897

C. (M.} fubbocki Forel, 1886b

C. (M.) lubbocki christoides Forel, 1891
C. (M) lubbocki rectus Forel, 1891

C. (M.} pictipes Forel, 1891

C. (M.) guadrimaculatus Forel, 1886a

C. (M.} quadrimaculatus immaculatus
Forel, 1892¢

C. (M.) quadrimaculatus opacatus Emery, 1925
C. (M.} quadrimaculatus sellaris Emery, 1895a
C. (M.) repens Forel, 1897

C. {(Myremepinotus) echinoploides Forel, 1891
C. (M.) edmondi Andre, 1887

C. (M.) edmondi ernesti Forel, 1891

C. (M.) ethicus Forel, 1897

C. (M.) robustus Roger, 1863

C. (M.) sibreei Farel, 1891

C. (Myrmonesites) heteroclitus Forel, 1895b
C. (M.) leveillei Emery, 1895a

C. (M.) mocquerysi Emery, 1899

C. (M) putatus Forel, 1892¢

C. (M.) reaurnuri Forel, 1892¢

C. (M.) sikorai Emery, 1920a

C. (Myrmopelta) arminius Forel, 1910b

C. (Myrmopiromis) darwinii Forel, 1886b

C. (M.) darwinii rubropilosus Forel, 1891

C. (M.) darwinii themistocles Forel, 1910b

C. (M.) descarpentriesi Santschi, 1926b

C (M) ellioti Forel, 1891
C. (M) ellioti refucens Santschi, 1911a

C. (M.) niveosetosus rmadagascarensis
Forel, 1886a

C. (M.) nossibeensis Andre, 1887

C. (M.} radovae Forel, 1886a

C (M) radovae radovaedarwinii Forel, 1891
€. (M.) ursus Forel, 1886a

C (M) voeltzkowii Forel, 1894c

C (Myrmopytia) imitator Forel, 1891

C (M.) imitator resinicola Santschi, 1911a
C. (Myrmosaulus) batesii Forel, 1895b

C. (Myrmotrema) foraminosus ruspolii Forel,
1892a°

C. (M.) olivieri freyeri Santschi, 1915

C. (M) grandidieri Forel, 1886a

C. IM.) grandidieri atrabilis Santschi, 1915
C. (Tanaemyrmex) butteli Forel, 1905

C. (T.) cervicalis Roger, 1863

C.(T) cervicalis gaullei Santschi, 1911a
C. (T.) concolor Forel, 1891

C. (T) dufouri Forel, 1891

C. (T) dufouri imerinensis Forel, 1891

C. (T) gerberti Donisthorpe, 1949

C. (T) gouldi Forel, 1886a

C. (T.) hagensii Forel, 1886b

C. (T.) hildebrandti Forel, 1886b

C. (T) hildebrandti dichromothrix Emery, 1920b
C (T) hova Forel, 1891
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C (T) hova becki Santschi, 1923
C.AT) hova bowini Forel, 1891

C (T) hova fairmairei Santschi, 1911a
C (T) hova hovahovoides Forel, 1892¢
C (T} hova hovoides Dalla Torre, 1893
C (T) hova luteolus Emery, 1925

C (T} hova mixtellus Dalla Torre, 1893
C (T) hova obscuratus Emery, 1925

C (T') hova radamae Forel, 1891

C (T) legionarium Santschi, 1911b
C(T) maculatus (Fabricius), 17822

C (T) maculatus strangulatus Santschi, 1911a

C (T) nasicus Farel, 1891

C.(T) perroti Forel, 1897

C (T) perroti aeschylus Forel, 1913

C (T) roeseli Forel, 1910a

Lepisiota capensis Mayr, 18621

Paratrechina amblyops (Forel), 1892¢

F a. rubescens (Forel), 1892b

P glabra (Forel), 1891

P gracilis (Forel), 1892b

P humbloti (Forel), 1891

P longicornis (Latreille), 1802

P madagascarensis (Forel), 1886b

P.m. ellisit (Forel), 1891

P m. rufescens Wheeler, W. M., 1922

F sikorae (Forel), 1892¢

Plagiolepis alluaudi Emery, 1894

P exiqua Forel, 1894h""

P madecassa Forel, 1892¢
Myrmicinae

Aphaenogaster belti Forel, 1895b

A. friederichsi Forel, 1918

A_gonacantha (Emery), 1899

A swammerdami Forel, 1886a

A s clara (Santschi), 1915

A s curta Forel, 1891

A s spinipes Santschi, 1911a

Cardiocondyla cristata Santschi, 1913

C emeryi Forel, 1881

C nuda shuckardoides Forel, 1895b

C shuckardi Forel, 18912

C.s. sculptinodis Santschi, 1913

Cataulacus ebrardi Forel, 1886a

C intrudens (Smith, F.), 18762

C aberthueri Emery, in Forel, 1891

C porcatus Emery, 1899

C. regularis Forel, 1892¢

C. tenuis Emery, 1899

C. wasmanni Forel, 1897

C voeltzkowi Forel, 1907
Crematogaster adrepens Forel, 1897
C aegyptiaca senegalensis Roger, 1863
C. agnetis Forel, 1892b

C. castanea Smith, F, 18587

C degeeri Forel, 1886a

C d lunaris Santschi, 1928a

C descarpentriesi Santschi, 1928a

C emrmae Forel, 1891

C. e laticeps Forel, 1892b

C ensifera Forel, 1910a

C. grevei Forel, 1891

C hova Forel, 1887

C h. latinoda Forel, 1892b

C. h. nossibeensis Forel, 1891

C. inops Forel, 1892¢

C. kelleri Forel, 1891

C. lobata Emery, 1895a

C. {. pacifica Santschi, 1919

C. madagascariensis André, 1887

C. marthae Forel, 1892b

C. ranavalonae Forel, 1887

C r paulinae Forel, 1892b

C r. pepo Forel, 1922

C rasoherinae Forel, 1891

C. r. brunneala Emery, 1922

C. schencki Farel, 1891

C sewellif Forel, 1891

C 5. dentata Dalla Torre, 1893

C s improba Forel, 1907

C s marnoi Mayr, 18957

C. sordidula madecassa Emery, 18952
Eutetramorium mocquerysi Emery, 1899
E. monticellii Fmery, 1899
Leptothorax madecassus Forel, 1892¢
L. retusispinosus Forel, 1892¢

L. sikorai Emery, 1896

Melissotarsus insufaris Santschi, 1911a
Meranoplus mayri Forel, 1910a

M. radamae Forel, 1891

Metapone emersoni Gregg, 1958

M. madagascarica Gregg, 1958
Monomorium destructor (Jerdon), 18511
M. hildebrandti Forel, 1892¢2

M. imerinense Forel, 1892¢

M. madecassum Forel, 1892¢?

M. pharaonis L., 1758

M. robustior Forel, 1892d

M. sakalavum Santschi, 1928b

M. salomonis L., 1758

M. shuckardi Forel, 1895b

M. subopacum (Smith, F), 1858
M. termitobium Forel, 1892b
Oligomyrmex grandidieri Forel, 1891
O. nosindambo (Forel), 1891

O voeltzkowi Forel, 1907
Pheidole annemariae (Forel), 1918
P. bessonii Forel, 1891

£ ensifera Forel, 1897

P grallatrix Emery, 1899

P longispinosa Forel, 1891

P longispinosa scabrata Forel, 1895b
P lucida Forel, 1895b

P madecassa Forel, 1892b

P megacephala (Fabricius), 17931
£ megacephala scabrior Forel, 1891
P megacephala spinosa Forel, 1891
P nermoralis Forel, 1892b

P nemoralis petax Forel, 1895c

P oculata (Emery), 1899

P oswaldi Forel, 1891

£ o. decollata Forel, 1892b

P picata Forel, 1891

P p. bernhardae Emery, 1915

F p. gietleni Forel, 1905

F. punctulata (Mayr), 1866°

P sikorae Forel, 1891

P s litigiosa Forel, 1892b

P veteratrix Forel, 1891

P v. angustinoda Forel, 1892b

P voeltzkowii Forel, 1894¢
Filotrachus besmerus Brown, 1978
Pyramica ambatrix Bolton, 2000

£ erynnes Bolton, 2000

P fautrix Bolton, 2000

F hathor Bolton, 2000

P hoplites Bolton, 2000

P khakaura Bolton, 2000

P ludovici (Forel), 1904

P mandibularis (Szabo), 1909

P olsoni Bolton, 2000

(continued)
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Table 8.53. (continued)

P. serket Bolton, 2000

P seti Bolton, 2000

P simoni (Emery), 1895b"
F symmetrix Bolton, 2000
P tathula Bolton, 2000

P. victrix Bolton, 2000
Solenopsis geminata Fabricius, 18041
Strumigenys abdera Fisher, 2000
S. actis Fisher, 2000

5. admixta Fisher, 2000

S. adsita Fisher, 2000

S. agetos Fisher, 2000

S. agra Fisher, 2000

5. alapa Fisher, 2000

S. alperti Fisher, 2000

5. ampyx Fisher, 2000

S. apios Fisher, 2000

S. balux Fisher, 2000

S. bathron Fisher, 2000
5. bibiolona Fisher, 2000
S. bola Fisher, 2000

S. cabira Fisher, 2000

S. carisa Fisher, 2000

5. carolinae Fisher, 2000
S. charino Fisher, 2000

S. chilo Fisher, 2000

S. chroa Fisher, 2000

5. coveri Fisher, 2000

5. covina Fisher, 2000

5. deverra Fisher, 2000

S. dexis Fisher, 2000

S. dicomas Fisher, 2000
S. diota Fisher, 2000

5. diux Fisher, 2000

5. dolabra Fisher, 2000

S. dora Fisher, 2000

S. doxa Fisher, 2000

S. ection Fisher, 2000

S. emmae (Emery), 1890
S. epulo Fisher, 2000

5. europs Fisher, 2000

S. fanano Fisher, 2000

S. finator Fisher, 2000

S. fronto Fisher, 2000

S. glycon Fisher, 2000

5. gorgon Fisher, 2000

S. grandidieri Forel, 1892b

S. heliani Fisher, 2000

5. hilaris Fisher, 2000

S. inatos Fisher, 2000

5. ipsea Fisher, 2000

S. labaris Fisher, 2000

S. fangrand| Fisher, 2000

5. levana Fisher, 2000

S. lexex Fisher, 2000

S. livens Fisher, 2000

S. luca Fisher, 2000

S. lucomao Fisher, 2000

S. lura Fisher, 2000

S. lutron Fisher, 2000

5. lysis Fisher, 2000

5. manga Fisher, 2000

5. micrans Fisher, 2000

5. milae Fisher, 2000

5. mola Fisher, 2000

5. nambao Fisher, 2000

5. norax Fisher, 2000

S. odacon Fisher, 2000

S. origo Fisher, 2000

S. peyrierasi Fisher, 2000

5. rabesoni Fisher, 2000

S. ravola Fisher, 2000

S. rogeri Emery, 1890

S. rubigus Fisher, 2000

S. schuetzi Fisher, 2000

S. scotti Forel, 19122

5. sphera Fisher, 2000

S. sylvaini Fisher, 2000

5. tegar Fisher, 2000

S. tora Fisher, 2000

5. vazimba Fisher, 2000

5. wardi Fisher, 2000
Terataner alluaudi (Emery), 1895a
T. foreli (Emery), 1899

T rufipes (Emery), 1912

T. steinheili (Forel), 1895¢
T. xaltus Bolton, 1981
Tetramorium andrei Forel, 1892¢
T. anodontion Bolton, 1979
T. bessonii Forel, 1891

T. bicarinatum (Nylander), 1846
T. caldarium (Roger), 1857
T cognatum Bolton, 1979
T. coilfurm Bolton, 1979

T degener Santschi, 1911a

T. delagoense Forel, 1894a?

T. dysalum Bolton, 1979

T. electrum Bolton, 1979

T. ibycterum Bolton, 1979

T isectumn Bolton, 1979

T kelleri Forel, 1887

T latreillei Forel, 1895b

T marginatum Forel, 1895¢

T. naganum Bolton, 1979

T. pleganon Bolton, 1979

T plesiarum Bolton, 1979

T. proximum Bolton, 1979

T. quadrispinosum Emery, 18862
T. quasirum Bolton, 1979

T. ranarum Forel, 1895¢

T. robustior Forel, 1892b

T. schaufussii Forel, 1891

T scytalum Bolton, 1979

T. sericeiventre Emery, 18772
T. severini (Emery), 1895a

T. sikorae Forel, 1892b

T similfimurn (Smith, F.), 1851
T. steinheili Forel, 1892b

T. tantillum Bolton, 1979

T tosii Emery, 1899

T. weitzeckeri Emery, 1895b

T. xanthogaster Santschi, 1911a

T. zenatum Bolton, 1979

Ponerinae

Adetomyrma venatrix Ward, 1994
Anochetus grandidieri Forel, 1891

A. madagascarensis Forel, 1887
Hypoponera grandidieri Santschi, 1921
H. indigens (Forel), 1895b

H. i. bellicosa (Forel}, 1895¢

H. johannae (Forel), 1891

H. ludovicae (Forel), 1892¢

H. madecassa (Santschi), 1938

H. punctatissima indifferens (Forel), 1895b

H. p. jugata (Forel), 1892¢

H. sakalava (Forel), 1891

H. s. excelsior (Forel), 1892¢
Leptogenys acutirostris Santschi, 1912
L. alluaudi Emery, 1895a

L. angusta (Forel), 1892b

L. antongifensis Emery, 1899
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L. arcirostris Santschi, 1926a
L. coerufescens Emery, 18953
L. falcigera Roger, 1861

L, gracilis Emery, 1899

L. grandidieri Forel, 1910a

L. incisa Forel, 1891

L. maxifiosa (Smith, F), 1858
L aswaldi Forel, 1891

L. ridens Forel, 1910a

L saussurei (Forel), 1891

L truncatirostris Forel, 1897
L. voeltzkowi Forel, 1897
Mystrium fallax Forel, 1897
M. mysticum Roger, 1862

M. oberthueri Forel, 1897

M. rogeri Forel, 1899

M. stadelmanni Forel, 1895b
M. voeltzkowi Forel, 1897
Odontomachus coguereli Roger, 1861

Q. troglodytes Santschi, 19147
Pachycondyla ambigua André, 18902
P. cambouei (Forel), 1891

P comorensis (André), 1887

P darwinii madecassa (Emery), 1899

R elisae (Forel), 1891

P. jonesii Forel, 1891

P perroti (Forel), 1891

P p. admista (Forel), 1892¢

P sikorae (Forel), 1891

P testacea (Bernard), 19537

P wasmannii (Forel), 1887

Platythyrea arthuri Forel, 1910a

P biscupsis Emery, 1899

F mocquerysi Emery, 1899

Prionopelta descarpentriesi Santschi, 1924
FProceratium diplopyx Brown, 1980
Tetraponera arrogans (Santschi), 1911a
T. demens (Santschi), 1911b

T. diana (Santschi), 1911a

T exasciata (Forel), 1892¢

T. fictrix (Forel), 1897

T. flexuosa (Santschi), 1911a

T. grandidieri (Forel), 1891

T. g. hildebrandti (Forel), 1891

T. g. variegata (Forel), 1895¢

T. hysterica (Forel), 1892¢

T h. dimidiata (Forel), 1895c¢

T h. inflata (Emery), 1899

T mandibularis (Emery), 1895a
T. morondaviensis (Forel), 1891
T. perfonga Santschi, 1928a

T. plicatidens (Santschi), 1926a
T. rakotonis (Forel), 1891

T. sahlbergii (Forel), 1887

T s. spuria (Forel), 1897

T s. deplanata (Forel), 1904

T s. longula (Emery), 1895a

- NOTE: Of these 418 species, 379 taxa are endemic to Madagascar.

'Tramp or invasive species thought to be exotic in Madagascar (25 total),

- *Native taxa also found outside Madagascar (14 total).

Described Species

Currently, 418 described species and subspecies are
recorded from Madagascar (table 8.53). This checklist con-
‘mains taxa recorded from Madagascar and its coastal is-
lands (e.g., Nosy Be, Ile Sainte Marie) but not the neigh-
boring islands of the Indian Ocean: Mauritius, La Réunion,
Seychelles, Rodrigues, Aldabra, Farquhar, Chagos, and the
Comoro Islands (for these island taxa, see Fisher 1997). Of
ihe 418 taxa, 379 are endemic to Madagascar, 14 are na-
tive but also found outside Madagascar, and 25 are tramp
o invasive species that are thought to be introduced. The
level of endemism is high: more than 96% of the described
native taxa. Although the number of subfamilies and gen-
ais unlikely to increase significantly, the number of spe-

es is expected to increase dramatically with additional
field surveys and species-level studies. Recent field work in-
dicates that an estimated two-thirds of the ant species still
in to be described. This high level of discovery of new

1 is clearly demonstrated in a recent revision of the ge-
Strumigenys. This systematic revision describes 70 new
ecies of Strumigenys and was based almost entirely on
ections from eastern Madagascar, a zone where previ-
s to this study only two native Strumigenys species were

recognized (Fisher 2000). Collections from western Mada-
gascar will undoubtedly increase this number.

Biogeographic Affinities to Africa and Asia

Our knowledge of the biogeographic affinities and origin of
the Malagasy taxa is very poor (Fisher 1997; Fisher and
Girman 2000). Examination of the recent revisions of Stru-
migenys (Fisher 2000), Pyramica (Bolton 2000), and Tetra-
morium (Bolton 1979) provides some preliminary results.
These studies reveal a greater affinity of the Malagasy taxa
to the Afrotropical region than to peninsular India and the
Asian region. There are 74 species of Strumigenys in Mad-
agascar: two tramp species (8. rogeri, S. emmae), two pre-
viously described species (S. grandidieri, S. scotti), and 70
species newly described (Fisher 2000). The 72 native spe-
cies are classified into 9 indigenous species groups based on
morphological characters: 4 species groups are endemic to
Madagascar (apios, dexis, grandidieri, adsita groups; 19
spp-), 1 species group is shared with Asia (koningsbergeri
group; 1 spp.), and 3 of the largest species groups are shared
with Africa (arnoldi, rogeri, scotti groups; 53 spp.). In con-
trast, there are only 15 Pyramica species in Madagascar.
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The 12 endemic Pyramiica species are divided into four spe-
cies groups, with none shared with Africa; one species
group endemic to Madagascar (1 sp.); and the three re-
maining species groups shared with Asia (11 spp.).

The genus Tetramorium also indicates a Madagascar-
Africa relationship. Of the 35 described species of Tetramo-
rium in Madagascar, 29 are endemic, 3 are shared with
Africa, and 3 are pantropical tramp species. The 35 de-
scribed species represent 8 species groups of which 3 are en-
demic to Madagascar, 2 are shared with Africa, and 3 are
widespread.

Distributions within Madagascar

Delimiting areas of endemism is fundamental not only to
studies in historical biogeography but also to conservation
planning. Inability to define clearly patterns of endemism
within Madagascar for major taxonomic groups is one of
the principal obstacles to establishing priorities for conser-
vation. Such patterns are the first step to understanding his-
torical events that have shaped the evolution of the island’s
flora and fauna. The recent revision of Strumigenys and
Pyramica permits, for the first time, an analysis of en-
demism in eastern Madagascar. Parsimony Analysis of En-
demism (PAE) based on the distribution of 69 species of
Strumigenys and Pyramica (Fisher and Girman 2000) was
used to determine the relationship among 20 sites in east-
ern Madagascar. The analysis for these two genera sug-
gested four major areas of endemism in eastern Madagas-

Isalo 490-800 m

Mnt. Ambre 1000-1100 m
Vohibasia 750 m
Manongarive 400-TB0O m

Manongarivo 11751860 m

Marthern
Anjanaharibe 1180-1995 m | Montane
Marojejy 375 m
Andriantantely 430 m
Sandranantitra 450 m
Northern
Masoala 5-500 m Lowland

Anjanaharibe 875 m
Masoala 825 m

Didy 960 m

Perinet 8500 m
Ranomafana 700-1350 m
South-cantral
Andohahela 420-1250 m

Andringitra 785-1995 m

Ivohibe 800-1575 m
Tampolo 10 m

St Luce, Mandena, Petriky 15 m | L

Figure 8.41. Relationship between 20 sites in Madagascar based on a PAE (Parsi-
mony Analysis of Endemism) of 69 species of dacetonines endemic to Madagas-
car. This is the single most parsimonious tree (length 138, consistency index 0.50).

car: littoral forest, south central, northern lowland, and
northern montane (fig. 8.41). This pattern demonstrates the
importance of elevation, latitude, and geological substrate
in the delimitation of areas of endemism of ants in eastern
Madagascar. The disjunct montane distributions in the
north also suggest a model of climate-induced vicariance
driven by the dynamic environmental history of the island
during the Pleistocene.

Variation along Elevational Gradients

Surveys of ants along elevational gradients in eastern Mad-
agascar demonstrated that ant species richness does not
decrease monotonically as a function of elevation (Fisher
1996, 1998, 1999a,b). Species diversity, abundance, and
species turnover peaked at midelevations (about 800 m).
The midelevation peak in richness may be related to the
peak in species turnover. Species turnover and faunal simi-
larity measures demonstrated a division in ant communities
between lowland forest less than about 800 m and montane
forest higher than about 1200 m. A midelevation peak in
species richness is argued to be the result of the mixing of
two distinct—lower and montane forest—ant assemblages
along a narrow ecotone.

Taxonomic Gaps

The striking gaps in the taxonomic composition of the
fauna of Madagascar provide a unique island laboratory to
explore the evolution and ecology of ants in Madagascar.
The army ants (Aenictus, Dorylus) that dominate the forest
floor and the weaver ants (Oecopbylla) that dominate the
forest canopy in Afrotropical and Oriental tropical regions
are absent from Madagascar. Weaver ants and especially
army ants of the genus Dorylus (driver ants) are important
predators of other ants and have been shown to influence
ant population structure and the diversity of ant communi-
ties (Holldobler and Wilson 1990; Gotwald 1995). Their
absence from Madagascar suggests that the population
dynamics of the island’s Malagasy ant communities may
differ greatly from others in the Old World. Army ants per-
form group predatory raids that provide a natural distur-
bance to ant and other insect communities. Driver ants
have also been shown to be the most important predator of
termites in Africa (Gotwald 1995). Even the long legs and
leaping ability of certain African shrews (family Soricidae)
are suggested to be adaprations for escape during driver ant
attacks (Brosset 1988). Driver ants, because of their effect
on populations of ants and other insects, have been labeled




“keystone species™ (Gotwald 1995). An investigation of
African and Malagasy ant community ecology might pro-
vide a natural experiment for evaluating the effect of these
dominant African ants on ant communities.

The absence of dominant genera found in Africa, such as
Oecophylla, Aenictus, and Dorylus, provided unique op-
portunities for the ants of Madagascar. This singular evo-
lutionary condition could permit certain lineages to persist
and others to radiate on the island. For example, the ab-
sence of army ants from Madagascar may have spurred the
diversification of the tribe Cerapachyinae (Cerapachys and
Simopone) on the island (Holldobler and Wilson 1990: Ol-
son and Ward 1996). Recent surveys of the ant fauna of
Madagascar have revealed an unprecedented, morphologi-
cally diverse, and species-rich assemblage of Cerapachyinae
species. Certain Cerapachys are morphologically conver-
gent to the army ant genus Aenictus found in Africa, Recent
phylogenetic analyses indicate that cerapachyines appear to
be the sister group to the army ants (Cerapachyinae + (Eci-
toninae + Dorylinae + Aenictogitoninae + Aenictinae))
(Bolton 1990; Baroni Urbani et al. 1992) and to have con-
vergently evolved army ant habits of raiding the nests of
other ants (Brown 1975; B. Fisher pers. observ.). It is un-
clear whether the absence of army ants led to the diversi-
fication of Cerapachys in Madagascar or simply permitted
their persistence. Either way, island radiation or relict
taxon, these fascinating ants require further study.

Dracula Ants

The absence of numerically and ecologically dominant gen-
era in Madagascar may have led to the persistence of cer-
tain genera. Two such genera include Mystrium and Am-
blyopone. These black, often large ants are specialized
arthropod predarors and are thought to have many ances-
tral anatomical and behavioral character states. These gen-
era may have been able to persist in the absence of compe-
tition from more recently evolved genera that failed to
colonize Madagascar. They belong to the tribe Amblyo-
ponini, which also includes Prionopelta and Adetomyrma.
The hallmark of the Amblyoponini is the broad attachment
of the second abdominal segment (petiole) to the third seg-
ment (gaster), which is similar to the condition in extant
vespid and tiphiid wasps (see Pulawski, this volume). This
striking similarity has driven the acceptance of the petiole
structure of the Amblyoponini as the ancestral condition of
the Formicidae (but see Ward 1994; Hashimoto 1996). In
addition to their remarkable morphology, the Amblyo-
ponini exhibit many striking behaviors that have been hy-
pothesized to be primitive within ants. Queens of Mystritem
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and Amblyopone practice a form of nondestructive can-
nibalism (Masuko 1986; Wheeler and Wheeler 1988:
B. Fisher pers. observ.). Queens cut holes in the integument
of the larvae and feed on the exuding hemolymph—hence
the reason I give them the name dracula ants. Unlike other
genera of ants that practice social food transfer, dracula
ants are exclusively dependent on the hemolymph of their
own larvae as a food source (Masuko 1986).

Predators of the Small World: Jaguar Ants
Strumigenys and Pyramica

The ant tribe Dacetini in Madagascar is composed of two
closely related genera, Strumigenys and Pyramica (Bolton
1999). 1 refer to the dacetine ants as jaguar ants because of
their role as predators in the very small world of insects.
Dacetine ants rely on the trap-like action of their mandibles
to secure food (figs. 8.42 and 8.43). The mandibles are
modified for a carnivorous lifestyle, and most of the strik-
ing differences between species reflect different techniques
of prey seizure, as shown by comparison of the long man-
dibles of . vazimba (fig. 8.42), which is the largest known
Strunuigenys species in the world, with those of S. dexis

Figure 8.42. Strumigenys vazimba



818 Invertebrates Systematic Accounts - Ants

Figure 8.43. Strumigenys dexis

(fig. 8.43). With 89 described species in Madagascar, the
dacetines dominate the predatory world. Local diversity is
also amazing. For example, in the Masoala Peninsula alone,
25 species of dacetines have been recorded (Fisher 1998).

In contrast to Africa, Strumigenys is more diverse in
Madagascar than Pyramica. There are 50 species of Stru-
migenys in Africa and 74 in Madagascar. There are 81
Pyramica species in Africa and only 15 in Madagascar. It is
unclear why Strumigenys has undergone this diverse island
radiation whereas Pyramica has not.

High diversity and local endemism make Strumigenys an
ideal indicator of species richness and turnover patterns in
Madagascar. This genus is an accurate predictor of total ant
species richness at a locality and is useful for assessing pat-
terns of similarity and diversity of ants among localities
(Fisher 1999a).

Ant-Plant and Ant-Animal Interactions and Folktales

Unlike most tropical regions (Beattie 1985; Holldobler and
Wilson 1990), there are few recorded ant—plant or ant-
animal associations in Madagascar. There are currently only
two records of ant—plant associations in Madagascar, and
it is unclear if these associations are obligate or facultative.

Seed dispersal by ants has been documented in dry forest in
western Madagascar. The large, glossy red ant Aphaeno-
gaster swammerdami disperses the seeds of the Burseraceae
Commiphora guillaumini (Bohning-Gaese et al. 1996). The
fruits of C. guillaumini are bicolored with a fleshy red aril
and a black seed. Ants carry the seeds into their colony, re-
move the arils, and discard the seeds undamaged on the re-
fuse pile at the edge of the colony. Birds may serve as the
primary seed disperser in this system, but ants are impor-
tant secondary dispersers (Bohning-Gaese et al. 1996).

Throughout western Madagascar A. swammerdami is
most famous for its association with snakes, about which
many oral histories are told. According to people living
in the vicinity of the RS de Beza Mahafaly, for example,
A. swammerdami hosts a snake that they call rembitiky
(mother of ants) (Leioheterodon modestus). The story goes
that the ants provide a nest for the snake and feed it during
the cool dry season. The snake gets bigger and bigger, while
at the same time the ants reduce the size of the entrance hole
until the snake is no longer able to leave the nest. The ants
then eat the fattened snake during the rainy season, when it
is supposedly difficult for them to forage outside. There is
no evidence, however, that this ant eats the snakes that live
in their nest. A. swammerdami builds large and deep nests
in the soil, which undoubtedly provide an ideal habitat for
large snakes seeking shelter.

Invasive Species

As habitats become severely fragmented in Madagascar,
survival of the remaining native populations will increas-
ingly be threatened by exotic invasive species. Invading
arthropods have caused drastic changes in island commu-
nities in Hawaii, the Galipagos, the Caribbean, the Sey-
chelles, and Mauritius (Ward 1990; Williams 1994).
Twenty-five ant species are believed to have been intro-
duced into Madagascar (table 8.52). Some of these species
were present when Forel (1891) completed the first treat-
ment of the Malagasy ant fauna. As on other islands, open
and disturbed habitats in Madagascar are the most suscep-
tible to invasion by exotic species. Some species, such as
Technomyrmex albipes, have begun to invade undisturbed
forest sites in eastern Madagascar, and in other cases they
can colonize areas devastated by natural disasters such as
cyclones. There is some danger that, even though remnant
patches of forest may be preserved in the region, invasion
by aggressive exotic ants may drive native ants to extinction
locally. In the eastern littoral forest of Madagascar, the
presence of exotic ant species in disturbed and fragmented




forest habitats is associated with the reduction of native ant
populations (Fisher et al. 1998). The long-term effects of in-
vasion of exotic ants in the Malagasy region could lead to
the extinction of an important component of the endemic
arthropod fauna. On smaller islands such as Mauritius, this
phenomenon is already far advanced (Ward 1990). There
exotic ants have followed the advance of invasive weeds and
have left the island with little chance of preserving the ten
endemic ant taxa, including the endemic genus [reneopone,

Role in Conservation

Accurate and rapid measurement of patterns of species rich-
ness, species turnover, and endemism is fundamental to
current conservation efforts in Madagascar. The measure-
ment of diversity is complex, and a single group of organ-
isms cannot describe the full range of biodiversity at a
site or between sites. One approach is to sample taxa that
are ecologically important, are relatively easily collected in
a standardized way, are diverse at a site, and, most impor-
tant, contain a high level of information for conservation
planning,

Invertebrates, the bulk of terrestrial diversity, are often
excluded from inventories of natural areas despite their im-
portance in ecosystem functioning and high levels of species
turnover because, it is argued, they (1) are protected by um-
brella species; (2) are too numerous to survey; (3) lack ap-
propriate methods for rapid assessment; and (4) are in such
a state of taxonomic chaos that identification tools cannot
be developed for use in biodiversity assessment. Studies on
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ants in Madagascar are part of a growing body of research
that clearly shows that these first three assumptions are
false, that effective and practical methods to inventory
hyperdiverse groups such as ants are possible, and that
the results can make important contributions toward un-
derstanding landscape-level patterns of diversity (Agosti
et al. 2000). Ants, particularly ground-dwelling ants, are
a powerful conservation tool because they exhibit high lev-
els of species turnover and thus delineate fine-scale pat-
terns of diversity. This fine-scale pattern correlates to a high
level of information for conservation planning. For ex-
ample, in studies in eastern Madagascar forest, ants showed
consistently greater distinctness and species turnover
among elevations and localities than did birds (B.L. Fisher
unpubl. analysis). The challenge remains to train Malagasy
scientists to conduct revisionary studies of the approxi-
mately 600 undescribed ant species in Madagascar and to
develop taxonomic tools needed to facilitate identification
and their inclusion in conservation, ecological, and behavy-
ioral studies.
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